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Abstract 


In this paper, we introduce a simple connection between tripolar coordinates and trilinear 
coordinates. 


1 Introduction 


Long ago, connections between triangle coordinate systems have been concerned, include trilinear 
coordinate, barycentric coordinate and tripolar coordinate. While the connection between trilinear 
coordinate and barycentric coordinate are trivial, the connections these two coordinate systems and 
tripolar coordinate seem to be complicated. 


The connection was first presented in [1] with Cartesian approach, then again by Peter Moses [2], 
which is very complicated, in terms of conversion formulas. 


The conversion formulas for tripolar coordinate and trilinear coordinate is given as follow 
Given triangle ABC and an arbitrary point M 
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where S, S4, Sp, Sc are Conway triangle notations and da, dy, d. are signed distance from M to BC, 
CA, AB, respectively. 


2 Proof 


We introduce a proof for (1) using barycentric coordinates. 


Proposition 1. Given a point M = (a, 8,7) where (a, 6,7) ts the barycentric coordinates of M with 
respect to the triangle ABC. Then for any point M’: 
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where R is the circumradit and O is the circumcenter of the triangle ABC. 


Back to the main problem. 


Proof. Apply (2) for A and M, B and M, C and M, M and O we have: 
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Consider the (5) as a system linear equations in terms of a eee re Te and solve it, we 
obtain that 


Qa _ PMB? + c?MC? — aM A? + 2S,4(R? — OM?) 
a+p+y 2b? 

B a2M A? +c2 MC? — MB? + 28p(R? — OM?) n 
atB+y 2c?a? 

a7 _ @ MA? + 0? MB? — 2? MC? + 2So(R? — OM?) 
a+p+y 2a?b? 


It suffices to prove the first equation in (1). Notice that ite = way! where hg is the length of the 
altitude from A of the triangle ABC, then 
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Therefore 
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3  Corollaries 
Proposition 2. Denote dy is sum of signed distances from M to BC, CA, AB, then 
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Proof. In favor of trigonometry, (1) can be rewritten as follow: 
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Since cos A + cos B + cosC = 1+ 5, then 
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Carnot’s theorem is a corollary of (8). 


Proposition 3 (Carnot’s theorem). Sum of signed distance from the circumcenter to three sides of a 
triangle equals the sum of circumradii and inradit. 
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